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© A water-swelling polymer-mineral composite 
comprises bentonite clay and a linear polyanionic 
polymer, with molecular mass of 10^ or more, taken 
at quantities at which the mass ratio between said 
polymer and the bentonite clay is 0.05 to 0.10. Said 
composite is obtained by mixing, in the presence of 
water, the bentonite clay and the linear polyanionic 
polymer, with a molecular mass of 10^ or more, 
taken at quantities to give a mass ratio between the 
said polymer and the bentonite clay of 0.05 to 0.10. 
The resulting mixture is then dried until the solid 
desired product is obtained. 
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Technical Field 

The present invention relates to synthetic ma- 
terials, and more particularly, it concerns a water- 
swelling polymer-mineral composite and a process 
for preparing thereof. 

Background Art 

A mineral is known to be a clay mortar which is 
used in hydraulic engineering for colmatation of 
soil bodies owing to its swelling capacity in the 
reaction with water. 

This phenomenon of bulking power of clays 
results from penetration of water molecules into a 
crystalline lattice of clay minerals to form loose 
structures. 

This mineral material has not been widely used 
because of lacking a cohesive strength of clay 
aggregates formed in soil. 

It is known in the art to use a material as a soil 
structure-former, which is a mixture containing 25 
parts by weight of polyacrylamide gel and 75 parts 
by weight of a clay or a grinded red brick. This 
known material is prepared by mixing the polymer 
with a clay or a powdered red brick with subse- 
quent adding water to the state of "a thick sour 
cream" and drying the resultant mixture to solld- 
ness (SU, A, 139433). 

The material obtained has a low efficiency be- 
cause when applying it into a soil it is quickly 
decomposed and easily washed away from the 
soil. But the expanded clay aggregates formed in 
the soil are still unstable and fail to provide the 
desired soil structure formation. The soil struc- 
turization, moreover, does not occur while using the 
title material under the repeated wetting of it. 

A material is also known to be a carrier, for 
example, the fired powder of talc, kaolin, bentonite 
with a water-soluble polymer applied thereon by 
polymerization of acrylamide monomers in the 
presence of the above carrier (JP, P, 1 51 51 ), 

According to the process for preparing this 
material, after polimerization of the title water-solu- 
ble monomer the resultant is dried at a temperature 
of 70 to 80* C to give the end product. 

The thus-obtained material is intended for soil 
stabilization. 

On being prefired, however, a crystallization 
water is removed from the mineral and the latter is 
decomposed loosing its Water-absorption and 
swelling ability. 

Summary of the Invention 

The invention is based on the problem by 
providing a physicochemical interaction of the start- 
ing materials to produce a water-swelling polymer- 



mineral composite having a swelling power in the 
reaction of it with water, and a process for prepar- 
ing thereof in consequence of which there may 
retain a stable Inter-connection of the components 
5 of this polymer-mineral composite both in dry or 
wet state. 

The problem is solved by that a water-swelling 
polymer-mineral composite material comprising a 
natural mineral substance and a water-soluble poly- 

70 mer, according to the Invention contains a ben- 
tonite clay as a mineral material and a linear 
polyanionic polymer having a molecular weight of 
10^ or above as a polymer, with a mixture weight 
ratio of polymer: bentonite clay being of 0.05 to 

75 0.10. 

According to the Invention, the polymer-mineral 
composite material has a stable and controlled 
swelling capacity under the repeated wetting and 
drying, freezing and thawing. The composite ma- 

20 terial is insoluble and indestructible in water, and it 
may be expanded about 100 times as much. 

It is advisable that this water-swelling potymer- 
mineral composite material be prepared by a pro- 
cess comprising mixing a natural mineral sub- 

25 stance and a water-soluble polymer in the pres- 
ence of water with subsequent drying the resultant 
mixture to give the solid end product wherein, 
according to the invention a bentonite clay as a 
natural mineral material and a linear polyanionic 

30 polymer having a molecular weight of 10^ or more 
as a water-soluble polymer are mixed in the 
amount providing a mixture weight ratio of the 
polymer and the clay of 0.05 to 0.10. 

Further objects and advantages of the present 

35 invention will be apparent from the following de- 
tailed description of a water-swelling polymer-min- 
eral composite material, a process for preparing 
thereof and specific embodiments of the process 
and the composite material to be obtained. 

40 

Best Mode to Carry out the Invention 

A water-swelling polymer-mineral composite 
material according to the invention consists of two 

45 components, including a clay with a particle size of 
10-50 A and a water-soluble polymer, which are 
combined into the aggregated flocks providing their 
regular structural bond. The decisive effect on the 
properties of the composite material according to 

50 the invention exerts the composition and the struc- 
ture of either a clay or a water-soluble polymer as 
well as quantitative ratios of these components. In 
selecting the clay first of all a cation-exchange 
capacity and a water absorption were kept In mind. 

55 According to the invention, bentonite clays are 
used for such mineral material. 

The second component of the composite ac- 
cording to the invention is a linear polyanionic 
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polymer having a molecular weight of 10^ or more, 
for example acrylamide-acrylic acid copolymer, or 
a hydrolyzed polyacrylonitrile, or carboxymethyl 
cellulose. 

According to the invention, the weight ratios of 
the polymer to the title clay are of 0.05 to 0.10. 

According to the invention, the efficient ratio of 
the components of the obtained composite was 
found by a special series of tests. 

Without following the polymer-to-bentonite clay 
ratio according to the invention the composite ma- 
teria) to be obtained swells in water to expand up 
to 20 times as much. 

A polymer-based mineral composite material is 
a water-insoluble solid substance having a stable, 
controlled swelling capacity under the repeated 
watering and drying, freezing and thawing. 

These properties are conditioned by the struc- 
ture of a polymer-mineral composite owing to a 
physico-chemical (ionic) interaction of its compo- 
nents, namely, the bentonite particles of a lamellar 
structure and polymer macromolecules. As a result 
of such interaction of the components there occur 
the lamination of clay particles and their bonding 
by polymer molecules. 

In applying the composite of the invention into 
a soil each elementary volume of it retains from 30 
to 50 volumes of water. As a result, the water 
absorption capacity of a soil increases up to 30%. 
These properties allow the composite material to 
be used in agrotechnics to increase the water ab- 
sorption capacity of structureless sandy, lean and 
other soils along with creation of highly effective 
greenhouse complexes and hydroponic systems. 

A dry material of the invention added in admix- 
ture to building ground materials for construction of 
hydraulic structures / dams, skirtings, floor of chan- 
nels, water-storage reservoirs / in the amount of 5- 
1 0% provides a sharp decrease of the water per- 
meability of corresponding structure units. 

In addition, a polymer-mineral composite ma- 
terial of the invention may be used in: 

mine working for construction of air - and water 
proof guards in mines and pits; 

fire-prevention technology - for production of 
effective fire-extinguishing compositions and pro- 
tection curtains/ fires at oil storage tanks, coal 
mines, grain storages/; 

hole drilling for production of drilling solutions 
and cementation compositions which are intended 
for protection of a drilling liquid absorption as well 
as disintegration of oil-bearing beds; 

land reclamation for increasing the water ca- 
pacity and productivity of highly water-permeable 
and lean soils; environmental protection for making 
the safety and long-term shields for the burials of 
chemical, radioactive and other detrimental wastes 
and solidification of the liquid types of such wastes. 



In all these directions there were carried out 
the laboratory and partially full-scale tests which 
exhibited a high effectiveness of the developed 
production processes including the application of a 
5 polymer-mineral comjDosite material of the inven- 
tion. 

A polymer-mineral composite of the invention 
may be prepared for example, as follows. A mix- 
ture of a linear polyanionic polymer having a mo- 

70 lecular weight of 10^ or more and a bentonite clay 
is prepared in the presence of water. The weight 
ratio of the title polymer to the clay should be of 
0.05 to 0.10. Thereafter, the resultant mixture is 
dried to obtain the solid end product. The drying 

15 may be carried out at ambient temperature reach- 
ing the air-dry state of the product. Subsequently, 
the product is ground to produce a mono- or poly- 
disperse powder of the polymer-mineral composite 
having the required granulometric composition. 

20 The drying may be carried out in the special 
ovens at a temperature of 100 • C. As a result, there 
is obtained either a powdery product, or the solid 
which is further ground. 

The present invention makes it possible to ob- 

25 tain a water-swelling polymer-mineral composite 
material with a controlled swelling capacity de- 
pending on the nature of a water-soluble polymer 
to be used and the selected weight ratio of the 
components. 

30 For a better understanding of the present in- 
vention the following Examples of its specific em- 
bodiment are given. 

Example 1 

35 

By using a mechanical stirrer 50 g of a ben- 
tonite clay and 5.0 g of acrylamide-acrylic acid 
copolymer having a molecular weight of 1.5.10^ 
were mixed in 945.0 g of water. Thereafter, the 

40 resultant homogeneous mixture was dried at 20* C. 
The dried mixture, which was a solid, fragile sub- 
stance, was dried to obtain a mono- or poly- 
disperse powder. 

The resultant powder was coated with water. 

45 As a result, the powder was expanded (a water 
absorption capacity was 1500% by weight) and 
formed loose, clody structure/ the clods retained 
their shape without sticking each other/. 

In drying the swelled powdery component 

50 again there occurred the bonding of particles into 
the unit homogeneous mass. In subsequent water- 
ing it the swelling capacity was retained. The mul- 
tiple tests (up to 10 times) showed the complete 
retention of the swelling capacity. 

55 

Example 2 

By using a mechanical stirrer 100 g of a ben- 
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tonite clay and 5.0 g of carboxy methyl cellulose 
having a molecular weight of 1.5.10^ were mixed in 
the presence of 895 g of water. The resultant 
homogeneous mixture was dried at 90 * C in drying 
oven. 

After grinding the dried solid and fragile ma- 
terial it was covered with water, with the swelling 
capacity of the powder being under observation/a 
water absorption capacity Was 700% by weight/. 

In drying the swelled powder, again there oc- 
curred the bonding of particles into the unit homo- 
geneous mass. In subsequent watering it the swell- 
ing capacity was retained. The multiple tests (up 
to-10 times) showed the complete retention of the 
swelling capacity. 

Example 3 

By using a mechanical stirrer 100 g of a ben- 
tonite clay and 5 g of acrylamide - acrylic acid 
copolymer having a molecular weight of 4.5.10^ 
were mixed in the presence of 895 g of water. 
Thereafter, the resultant homogeneous mixture was 
dried in a drying oven at 95 'C. After grinding to 
the powdery state of the obtained solid product it 
was coated with water, with the swelling capacity 
being under observation (a water absorption capac- 
ity was 2000 to 3000% by weight ). 

In drying the swelled powder there occurred 
bonding of its particles into the unit homogeneous 
mass. In subsequent watering the swelling capacity 
was retained. 

The repeated tests (up to 10 times) showed the 
complete retention of the swelling capacity. 

Example 4 

By using a mechanical stirrer 75.0 g of a 
bentonite clay and 5.0 g of acrylamide-acrylic acid 
copolymer having a molecular weight of 3.0.10^ 
were mixed in the presence of 920.0 g of water. 
Then, the resultant mixture was dried at ambient 
temperature (20-25 ' C). The resultant fragile solid 
was grinded to give a mono-or polydisperse pow- 
der. 

Into a laboratory glass the powdery product 
was placed followed by addition of water in the 
amount equal to a 80-fold mass of the product. 
After saturating the polymer-mineral composite with 
water completely (48 hours) the retention volume of 
water was determined. The water absorption ca- 
pacity of the powdery product was 2000 % by 
weight. 

In repeating the drying of the swelled powder 
there occurred the aggregation of its particles into 
the unit homogeneous mass. In subsequent water- 
ing the swelling capacity was retained. 

The repeated tests / up to 10 times/ showed 



the complete retention of the swelling capacity of 
the end product. 

Example 5 

5 

By using a mechanical stirrer 100 g of a ben- 
tonite clay and 5 g of a hydrolyzed polyacrylonitrile 
having a molecular weight of 1.2.10^ in the pres- 
ence of 895 g of water. Thereafter, the resultant 

70 homogeneous mixture was dried at ambient tem- 
perature (20-25 'C). The resultant fragile solid was 
grinded to give a mono-or polydisperse powder. 

Into a laboratory glass the powdery product 
was placed followed by addition of water in the 

75 amount equal to a 80-fold mass of the product. The 
water absorption power, characterizing its swelling 
capacity was 1 000% by weight. 

The repeated drying and the further watering ( 
up to 10 times ) showed the complete retention of 

20 the swelling capacity of the product. 

Industrial Applicability 

The invention will find application in hydrotech- 
25 nical construction for production of coats of water- 
storage reservoirs, channels, dams; industrial-and- 
civil engineering for making waterproof curtains of 
underground constructions, abutment joints and flat 
roofs of buildings in melioration measures; fire ex- 
30 tinguishment; a hole drilling to carry out the plug 
up of absorption zones and an interlayer insulation. 
The invention may also be used in oil production 
for increasing its extraction from an oil-bearing bed; 
mine working for construction of air- and waterproof 
35 partitions in mines and pits. It may also be in use 
for protection from the burials of chemical wastes. 

Claims 

40 1. A water-swelling polymer-mineral composite 
material comprising a natural mineral material 
and a water-soluble polymer, characterized in 
that it contains a bentonite clay as a mineral 
substance and a linear polyaniontc polymer 

45 having a molecular weight of 10^ or more, with 
the following weight ratio of the the polymer to 
the title clay equal to 0.05 - 0.10. 

2. A process for preparing a water-swelling 
50 polymer-mineral composite material according 

to claim 1 , comprising mixing a natural mineral 
material and a water-soluble polymer with sub- 
sequent drying of the resultant mixture to give 
the end solid product, characterized in that a 
55 bentonite clay as a natural mineral substance 
is mixed with a linear polyanionic polymer hav- 
ing a molecular weight of 10^ or more as a 
polymer, taken in the amount providing a 



7 



EP 0 495 108 A1 



weight ratio of the polymer to the title clay 
equal to 0.05 • 0.10. 
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